Synthesis of Bis(cyclopeptide) 2:
General details. Analyses were carried out as follows: melting points, Müller SPM-X 300; NMR, Bruker AVANCE III 400 and 600 (peak assignments were confirmed by using H,H-COSY and HMQC spectra, 1 H and 13 C NMR spectra were referenced to the residual solvent signals (CDCl 3 Materials. All solvents were dried according to standard procedures prior to use. DMF p.a. was purchased and used without further purification.
Tris(pentafluorophenyl) 2,2',2''-(benzene-1,3,5-triyl)triacetate (4).
Scheme S1: Synthesis of 4. (1) ,2'-(5-(12-oxo-2,5,8-trioxa-11-azatridecan-13-yl)-1,3-phenylene) diacetate (5).
Scheme S2: Synthesis of 5.
A solution of 4 (374 mg, 0.5 mmol) in acetonitrile (20 mL) was heated to reflux and a solution of 2-(2-(2-methoxyethoxy)ethoxy)ethanamine (82 mg, 0.5 mmol) in acetonitrile (30 mL) was added over a period of 3 h. After the addition was completed, the mixture was heated for further 20 h. The solvent was removed in vacuo and the residue was purified by column chromatography (SiO 2 , dichloromethane, then dichloromethane/methanol, 10:1 (v/v)) to afford a colorless oil. 
Bis(cyclopeptide) 2.
Scheme S3: Synthesis of 2.
The Z-protected form of cyclopeptide 3 was deprotected as described previously. 1 The thus obtained deprotected cyclopeptide 3 (92 mg, 77 µmol) was dissolved in degassed DMF (3 mL ITC titrations. Solvents and solvent mixtures used in the ITC titrations were not degassed. The salts used as substrates were weighed using an analytical precision balance, dissolved in known volumes of the respective solvent or solvent mixture, and loaded into the system for immediate analysis.
Solutions involved in the same titration experiment were made up from the same batch of solvent mixture. For the concentrations of 1 and 2 and the different salts used in the measurements, see Table   S1 and Table S2 .
A standard ITC experiment involved the titration of a solution of the salt into a solution of the receptor at 25 °C by using 30 injections of 8 µL, separated by an interval of 180 s or 240 s, with the exception of the first injection, which was 2 µL. For the measurements in water/DMSO the following conditions were used: DMSO: first injection 2 µL followed by 29 times 8 µL or first injection 2 µL followed by 9 times 4 µL and then 24 times 8 µL; 50 vol% water/DMSO: first injection 2 µL followed by 29 times 6 µL.
Binding constants and enthalpies of binding were obtained by curve fitting of the titration data using the one-site binding model except for iodide binding in DMSO and complexes with a log K a < 3. In these cases, n was fixed to 1. Data processing involved initial optimization of the raw thermogram with NITPIC 2 and subsequent non-linear regression of the binding isotherm with Sedphat. 3, 4 The peak produced by the first injection was discarded prior to data processing. -S10 - -S12 - Results of the Qualitative Binding Studies: ESI MS spectra were recorded on a Bruker amaZon SL machine by using a flow rate of 100-175 µL/h. Spectra acquisition was performed with the program Trapcontrol and for data processing the program Data Analysis was used. The samples were prepared as follows: an aqueous solution of 2 (1 mM) and the respective sodium salt (ca. 10 equiv) was prepared. This solution was diluted with methanol to afford a 1 µM concentration of the bis(cyclopeptide) prior to the measurement. Figure S14: Dependence of the hydrogen bond donation ability α on the solvent composition (water/methanol, black; water/acetonitrile, red; and water/DMSO, blue). Based on the above regression equations (Table S9) , the ΔG calcd values in the different solvent mixtures were calculated at the mol% solvent compositions for which the Gibbs free energies of transferring iodide or sulfate anions into the respective solvent mixture ΔG tr and the hydrogen donator ability α of the mixture are available. These values were then used for the fitting analysis, which was performed by using StatPlus:mac 6.0.3 (AnalystSoft Inc.). Table S10 and Table S11 summarize the starting values. The results are collected in Table 4 of the main text. To assess whether the enthalpy of iodide binding in water/methanol or water/acetonitrile could be correlated with preferential solvation parameters, the binding enthalpies in Table S3 and Table S4 were first fitted to a 4th and 5th degree polynomial, respectively. 10 It should be noted that the authors of the latter paper showed that solvatochromism of the dye is not influenced by the presence of iodide anions as counterions.
Based on the above regression equations (Table S12) , the ΔH values in the different solvent mixtures were calculated at the mol% solvent compositions for which δx X,S , E T (30), and E T (dye) are available.
These values were then used for the fitting analysis, which was performed by using StatPlus:mac 6.0.3 (AnalystSoft Inc.). Table S13 summarizes the starting values and Table S14 Table S14 shows that the correlation is not yet satisfactory but that the dependence of the experimental enthalpy of iodide to 1 in water/methanol and in water/acetonitrile can be reasonably well described by using the preferential solvation parameters for the anion in the respective solvents, δx X,S , and the ones assumed for the receptor, E T (30), and E T (dye). The individual coefficients d end e for the two solvent systems are in acceptable agreement, considering the assumptions made. They show that the anion has the more pronounced effect on the solvent-dependence of binding enthalpy, which is expected. Figure S17 illustrates that the correlation is better in water/acetonitrile. The largest deviations are observed in mixtures in which one component of the solvent strongly dominates, indicating that other solvent properties contribute to binding in these mixtures more strongly than in the medium region of solvent composition. 
